Maturing the sperm: unique mechanisms for modifying integral proteins in the sperm plasma membrane.
The epididymis has been understudied, in part due to its cancer resistance and the development of effective technologies for sperm injection and in vitro fertilization. However, it is worthy of study because--absent advanced reproductive technology--its proper function is essential for conceiving children: sperm leaving the testis are immature and nonfertile. Epididymal functions can be divided into several general categories (1) concentration of sperm; (2) functional maturation; (3) storage in a quiescent state until ejaculation; (4) removal of degenerating sperm; (5) provision of appropriate conditions for survival; (6) transport by the myoid cells; (7) protection; (8) maintenance of the blood epididymal barrier. In the past decade investigators have focused on those maturational changes of the integral proteins of the sperm plasma membrane which are directly related to sperm-ova interactions. It has traditionally been thought that changes in the sperm plasma membrane proteins were limited to simple binding or removal of proteins or interactions with the proteases, glycosylases and glycotransferases present. However, the epididymis can also release secretory products in bulk through apical blebs and inject integral membrane proteins with epididymosomes which fuse with the plasma membrane. The epididymis also activates and cleaves enzymes present on the sperm surface (e.g., germ cell angiotensin converting enzyme), thus enabling them to modify proteins on the sperm membrane. Aside from the need to understand epididymal function relative to the sperm, basic science on epididymal physiology is warranted because it may help us understand the functioning of androgens, protection of tissues from oxidative damage, and resistance to cancer and benign hyperplasic growth.